Tt. 


©, 


AMERICAN SOOIETY OF 


aS 


“INSTITUTED 1852. 


TRANSACTIONS 


by 


it ‘realy, without any “regard to “whist it ‘may for or 


am not quite e sure that anybody else 


— 
— 
— 
4 
— 
7 ag 
il not express any Opinion as 4 
an opinion ; and 
= 
nal Projects, by A. G. M Vel. VIEL 
— 


= to arrive at and disseminate, correct engineering conclusions from di 


us. ‘To these cone ons of any “value, they must 


ever they are needed as Iti is our to give re such opinions to q 


‘To attempt to decide other than Ww ould weaken 


the influence and impair the usefulness of this siety. 


‘si Canal making has been for many year '3 on ne the lost arts. WwW hile 

mach of the whole engineering ability of the world has been directed ‘te . 

improvement in railroads, improvement in canals has been thought « of 


but by ‘few. Old forms ar and rales, and: ideas: and precedents, od 
on experience under circumstances entire ly different from ours, make u 


the little that is said in engineering books o on the subject. To 


canal ‘requires much more skill and care e than to make a 


‘The plan before us contemplates aw vater communication between the 


oceans of 181 miles in length, of w hich, j in round numbers, one- third - is” 


through Lak Lake Nicaragua, one-third from the outlet of the lake down the — ; 


San Juan river, formed into a succession of small lakes by dams,andthe 
® st by canals connecting ae these lakes with each other and with the 


far as con judge from the data given, the locations and general 


plans are highly judicious ; especially div erting the turbid Ww vaters of the a 


3 
in Carlos, an affluent of the San Juan, a away from the line of naviga- 


tion, and leaving the valley of the San Juan, and carrying the canal 


the toa harbor remote from the mouth of any ery large 


“i am ipa that I am able to say so much in favor of the general plan 
and route, because on so many points I am compelled to differ from 


- It is proposed to make the canal 7 2 feet wide 26 feet 


with slopes of to. and w vith locks, 400 feet long betwe een gates, es, and 


Wiest wide: 


= “This depth would not, considering and liable 


to occur, r, safely and practically allow sharp vessels of much | over 24 feet 
draft to navigate it, nor vessels with but little dead rise with | as much as = 
24 feet. The demands of ocean navigation are already requiring vessels 


of: 26: feet draft, and this ought to be 28 dike 
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W aon the bottom is soft the rush - water under a vessel from the the o 
stem and keel, each way sideways, carries the mud from the ene eof the 
canal, and piles it along the angles o of the bottom sides. 


angles ‘ 
thus formed shows what natare requires. 

be The w width proposed, 7 72 feet, barely allows two vessels of 42 feet’ been 
- and 24 feet draft to pass eac th other, and then only: at great ri risk of se erap- 


its banks re walled or paved. It is is s not safe to to caleulate for thar an 


to 1 below top Ww water line. 


: down the b » banks, net because he go by steam, but “because they go so. 


The navigation of this anal will be lar ‘np They 


f fast. ‘Their immersed midship sec tion may be c one- third of that of the. 


_ water prism of the ¢ anal. Then the average counterflow of the water has — 


lf the velocity of the vessel, but under its bottom much more. au a 


ot have found that a boat of only « one-fifth of the section of the canal, 
we ed by a locomotive six or seven miles an | hour, made sufficient com- 


4 motion in the water to wear r dow n the banks very rapidly. i ae 


The minimum curvature in the canal proposed by the Paris dia diiate.. 


mile radius, : is unnecesarily large, if it is to be attained only at ‘great 
cost. On the Raritan iv er, while yamenget steamboats 1 ran, they used 
to go around bends of radius not over four times: their length, w with three , 


or four times the speed that vessels will | go on this canal. pes ee 


ais. Ins a curve, the canal should vad widened to icant extent equal to the 


y ed sine of the are cut off by the length of the longest vessel - 


here it costs no more, the canal should have extra width’and depth. 


_ Scouring sluices should be ‘made i in the canals on the San Juan, where 


_ gsilt-bearing water comes into it. ya have found such } of very great advan- 


In ote is proposed to commence at the bottom with slopes of 
me: to 4, and carry it up nearly half the depth of the canal, then pe perhaps 


to 1, This narrows the canal at bottom to sixty feet, con- 


4 $0. as to be 2 feet deeper at the centre. This costs but little, and not 1 
if only gives more room for the counterflow of the water around the vessel = 
} and under its bottom, just where room is wanted, but asa vessel always 
‘ 
q slopes in earth are pro »0sed to be 1} to 1. In most cases that I 
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Ww hile the ad adv. over the form “proposed 


is to that the section shown i is not 
‘mistake of the engraver. 


passing the Welland and St. Lawre rence canals, shows that | ay bottom of 4 


G. W. PEARSONS.— —An experience of sev veral years handling. of 


rock that can possibly touch the bilges « of vessels, i is not only. damaging 
but d ractive, and that no vessel can touch any rock surface with h any 


- portion of the .e submerged hull and pass out of the canal with ‘assurance . 

SHBEL WELCH. —iti is proposed to make the lock chambers 400 feet o| 
Steamers of more than that length are now in =, , and the ten- 


dency i is to make them longer. For such long voy ages as Ww ill be made o. 
by ships passing through this canal lenge chips are most ‘advantageous. " 


x If it is worth w while to make an an inter-oceanic canal at all, it is wor rth 7 
a If the canal is 


while to make it big enough to answer "the purpo 


ever made, the locks will probably have 500 feet en of chamber ; ; and 
“iti is hetter to calculate for that at oxee. 


This paper and the Paris Congress seem to assum me that the saaliee of 


the same series should all have the same lift. In this case that is quite 


cumimportant, 
most cases locks bom built where it it is ano object to save water, 


and so the same lockfall that peanen a boat throt igh one lock, is just suf- - 
ficient, if the locks are alike, “to pass it aoe the next, and so on 


through all. If unequal, the difference between one lockfull and another ‘ 


commonly wasted. And so an rele seems to have 
adopted, that locks connecting ve levels must ‘always: have 


- In this. case there i is - abundances of w yater to use and to waste ; and 


all that x may be wasted by inequality. of lift, can 1 be passed down the er 


without ir inconvenient inc rease of current. 


Another consideration which led to of uniform lift, was: 
je uniformity in time of passage, so as to avoid accumulation of : 


ob boats at the deepest aud therefore slowest. locks. 


a This i is a controlling consideration where the locks are like those r bs 


— 
tracts the water space just where it is wanted, and makes it almost cer- 
tain that the bilge of every passing vessel will strike the rock. The rock 
— = ae, below top water should be cut down as steep as possible. The cost is — 
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once saw. on canal along the Liege. 
filled by one ne small wicket ; and my recollection is, that it it took a fall: : 
“quarter of an hes to fill it. ‘The locks Tam most: familiar ar wi ith, perhaps 


four times as large as that, are wan in two minutes. My 


To fill a lock of - feet - takes: less than 50 per cent. longer then to 


ely, 
ran: gements are to secure the vessel. 
not cost over cent. more than o one 


half a as that 1 lost i in passing two locks of 10-feet lift. 


is not the — and e empty ing, , but getting in and out, that uses up the 


It is proper that I should fortify my position by facts w ithin my 7 


own knowledge. a lock 2 220 feet long at Chesapeake 


City, on the inland water: route betw York. and Baltimore, of 


16. feet lift. As the water had to be pumped up from the river below, I = 
mate: a raters wing basin along side of it, eight times the area of the 7 
Jock. It has been in successful operation for more than a quarter of a ; 


fully laughed at by a learned and able lived place 


century, the basin ‘sav ing nearly half the water. I was most unmerci-. 


who laid out the rect angular part of the C ity ‘of New York) 


for making a water-saving basin, a contrivance that had long before 


“been exploded i in and never used country.” ‘But, though 


violating an accepted rule, ‘it succeeded ; has since saved 


several thousand dollars ayear, 
The: reason the « contrivance f failed in was, that the basins, 


Pus 


and the openings into thon, were not big enough. 

"Many things g giv en up as failures i in one age or country become suc- b 


noth er, by different « circumstances, in 
-sidiary arts, or by avoiding former 


My old frie friend, Edwin A. Douglas, built locks on the Lehigh, of 30- 


lift, which wo worked ‘safely and rapidly. His: locks of 27}- feet lift were 


—_— 
Iwould put in locks of 20-feet 
cases 
— 
q 
io | 


them, and where t the handling of lenge by hand or by animal 


power was low: and subject to accident. 


a To overcome this slowness and risk, I for many years rs had in contem- _ 
plation the working of loe cks and handling the passing vessels by steam. 4 


_ carried it out ten years ago on the Delaware and I Rar itan Canal. . It 


increases the capacity of that canal fifty] per cent., , and accidents, pre- 


viously not infrequent, are not now heard of. 


I was afterw: ards, ¢ on visitng E rope, not to any suc 


4 


po they had hydraulic power - hand. Tam told that that they have since 
= used it. fa It should by all means be adopted i in this < case. ee eee 


_ The intense preference for an inter- -oceanic canal v without locks, at. 
the: sacrifice of every other consideration, ‘is traditional sentiment, not 


an ‘opinion founded on reason and cealeulation in in of as 


WwW ithout curves, here there is s plenty of wi as in this case, looks are 
4 small ll objections, unless are too of them. 


report, I should make very different. a For or a angles between 
_ the bottom and sides a ar rounded and filled in. This is dang gerous sto deep p | 


-yessels with sharp bilge, and takes away water space just where it is-— 
for hited movement the vessel, that ithout any expen 

diture of w d up the angles, but 


pe 


would use timber foundations, after the fashion, 


safer, especially in country where earthquak ces are liable 


ie 5 The hollow quoins should be of timber, which I have found not only | 


~ 


= be cheaper, but more easily repaired, and enabling the gate to move aie 
with much less friction than against stone or iron 


The won should’ be faced w timber, the most elastic that con. be 


ton maintain it it than cut faces And it it i is sof erent advar an-— 
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— : _ ‘There there was no water to feed locks, no soil that would hold the — 
i — water if they had it, and no drainage into the canal. On the American a 
Isthmus the circumstances are just the reverse. 
— 

— 

—— 

Het 

— 

— 

7 

— 


“carried passengers betwe een Philadelphia and Pittsburgh, I was told that 


those ‘running west of the mountain, where the locks had cut stone 


oe faces, lasted aes years; east of the mountain, where they had wooden > 


Mr. -Menoeal expects: to fill his lock, “400 70 x 13 lift, in Six 
“minutes, through two pipes 5 agin in 1 diameter, with an aggregate area ea of 


“not quite 40 feet. To fill such a lock through st such pipes, if 
the head of 13 feet was constantly kept | up, and there was no friction or 


4 
resistance, would ‘require nearly five and a-quarter minutes. But tas 


y. the head is constantly ‘decreasing, and a large allowance for friction ‘and 


7 _ obstruction fr om turning right an angles must be made, the real time would ae = 

a The p pipes should be 8 feet in ‘diameter, so as to have an aggregate — 

full 100 ) square feet, allow the filling to continue rapid 
after the head i is reduced. 1. The area of the w ater prism should be 
enlarged above and below | the lock, and should be maintained quite “ald a) 


And the pipes ‘should debouch, ‘not or near the 


: face of the lock as in -Menocal’s plan, but as far to one side as possible, 
- - to make the least possible commotion in the water er where ¢ the vessels 


die. The locks should be operated the “vessels. handled and held 
safely by steam, not on the vessel but on la land. nd. > 


7 a The locks are estimated to eons about $35 000 per foot lift. is Add for 


100 feet increased length of chamber, and 2 feet , increased « depth o of 


water, and larger feed pipes, and for a heavy expense in pumping, & sure 


to occur, | but, not allow ed or ‘ently allowed for, $15 000, making 


$50 000 per - foot lift. . Probably, w with | good grouted rubble masonry, or a 
perhaps concrete, it can be done for that, but not with fancy masonry. — 
— Menocal | supposes vessel can whe moved into or out of a Jock i 


a minute and a half. Judging from my experience in heavy 


and “pull it out with steam. gates s ought to 
by steam in two or or three minutes (one and a half each), and the lock 


be filled « or emptied “five minutes. “Other delays to 
especially on entering: the lock other” vessels are about 


1e time lost for each lock, including slowing on -approach- 


| 
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q 
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ing g the lock and getting way on leaving it, will wnaied average half an 


from the lake, bat not in 1 addition the water ‘that accumulates 
the basin of the San Jus uan, between the lake and the mouth of the 
Carlos. Judging from the map, t this may contain 1500 square miles. 


~The rainfall in a single storm aed ‘possibly be a foot, as I have known it 


to be (within narrow limits) in’ 


his country. _ In such works as this, the 


eme case must be provided for. ' The dams should, when pos- 


sible, exte nd from rock to o rock. 


The strategy of floods is, not to attack them in front, but to flank 
them. Mr. Menocal has marked his abutment walls, and banks from 


the highland, only 10 feet above | the crest of the. dam. ith 
such drainage ‘and such rains, the disc harge may, in extraordinary cases, 


be 400 000 cubic feet per s second, and then the ‘water would rise about 18 
feet over the crest of a dam 000 feet long. Then, with the guard 


jisastrous effects The dams | be in places. 
On the slackwater navigation of the upper Lehigh the guard banks 
he ‘tween the ends of the dams and the mountain | sides were raised some 


10. or 12 feet above the crests of the dams. Then, with a smaller 


4g drained in n proportion | to the length o of the mad a | flood ¢ came in 


It 1 may be a a question whether ‘timber dams should 


would turn away with disgust from such a Col, Adams, 
‘Wednesday. evening, made or "quoted the just remark, that. 


_ engineering of each country should be according hal its own “ genius” 


end resources. ew the “ ‘genius” of Gant Britain is for iron, on, of 
_‘Franee f for c concrete, of America a for timber. | The dams" on the upper 
‘Lehigh were of timber oxtha, and when the floods swept ‘everything else ‘ 


“away, banks and “walls and rocks of ‘many | tons weight, these w wooden 


dams stood alone in the midst of the torrent uninjured. 
a Such dams, Ww hen always kept wet, as they can in this case sons od 7 


flow of the lake, last long, time, a century, on 


adopted, instead of stone or conerete, I know any 


— 
— 
i 
q 
— 
— 
— 
— = 
4q 
— 
1 § 
— 
— 
q 
— 
— 


it in bet ter t 


esi The equalizing effect of the y lake on on ‘the flow of the water, an und its 
ae effect, and the u use e of it to stop the flow c of | water durin el 


favor of that 


In ‘the and in in the lake » where not already deep 


anne ‘1s with slopes of of 6 to If 
q Ww il is to he ave the slopes steeper ; vessel 

a — coming ag gainst so flat a slope will stick fast— if steep, it will glance off. i: 


Instead of so much excavation in the pools, making a rather imperfect 
and pescarions 1 navi gation, it would be cheaper and better raise the 


y aime higher, or make the mouths « of the canals lower down. Dredged 5 
channels fi fill up. 7 he same cause that made the shoal is likely to make © 
here again. Tetties often only shift the difficulty to another place, 


As Lake > Nicaragua i is too shallow for nay igation, next ; its outlet, at 7 


; This de epth is is insufficient, even if n if the canal i is no aie er. The depth 


would. be diminished by a southeast wind, without considerable 


under the keel a vessel would the bottom as 


somewhere about 10 000 000, “eubie yi “yards under water. Taking the 


"chances of. rock, it cannot be ‘estimated to cost less than nearly as as many 


I should say, confidently, that the surface the lake raised 
owde or fifteen feet, move. ‘The excavation under water would then be | 


o expend 4 

r struction of the works on the San Juan, and a powerful argumentin _ —- 

Disregard of the ‘‘ genius” and resources and methods of our own 
| _ country, and following European precedents established under cireum- 
4 
— 4 
| 
: 4 

a 

4 4 
q 
— 
being almost like those of the ocean. The width of channel proposed by 
I 
the Paris Congress is none too great. ‘ 
a 

— 


reduced to a fow hundred thousand ‘yards, and near shore, with 
saving, perhaps, of $8 000 000. It isa great deal easier to raise the. top 


ofa lake e than it i is t to sink its s bottom, if you have water ' enough, as you | 


have he here. & judge from the profile that the has ing m1 the eut through — 


the back bone of the continen t—8 “miles” ‘in length— _—w would be about 
— $2000 000. — This makes the sav ving by raising the lake 15 feet, $10 000 000. 


annual interest this, at 7 per cent. (and ‘that is quite as low as q 
ou can expect to g get money for this project), is $700 000. 


” On the other hand, you have 30 feet more of loc ockage, 15 feet on each 
side of the lake ; w at $50 0 000 per foot, will cost $1: 500 000. 


‘additional height of dam and “guard banks may cos cost half 


making i in all $ $2 000 000. 


Maintenance ar and attendance of locks to addition: 


"Detention of 4 000 vessels, one hour each, at $15 5 per hour. «60 000 


q 


$230 000 
1 saving ; equal to a 


“The only only question is, w vhether w ould be rais- 
ing the lake so much. od udging from maps and the ‘accounts we have, 


the damage would not be much. . Suppose 30 300 square miles miles « of land 
> 
flooded, at half a dollar an acre, that would amount to only $96 000. ea 


AY 
But this immediate wie by raising ng the lake i is not the most impor- 


_ tant reason for raising it. ‘The channel in the lak lake) will fill up. Mr. oom 


‘@ it and spread it there, will spread it there again. . The peed up ap of he . 
— by the trade winds, on the western shore, and its — reas 


= 
must cause cur rents ‘along ‘the ‘bottom across" the 9 and sc 80 » tend to 


— 

— 
— | 

This from $700 000 leaves $470 000 1 

Of course these figures only express p suffi- 
— q 

— 

1 
— 

beyond even this, it is all importan 

whole open lake to sail in. In storms that are said to raise waves ike 
ae . es i those of the ocean, it would be very difficult to keep ina narrow ‘channel. 


A sailing v vessel caught by a h hea d wind i in onli a sili could not aii 


: and would be very likely to get aground, et 
here a a channel i is unav voidable, ihe. middle sont be 80 as 


is ‘That m may be. heavy v. y ves- 


sels will probably require tv twice as as long. 
A 
Mr. Menocal » makes the very incautious remark, that sees no 


a 
ae North River pilot finds a great difference in his siemens whether heh hes 2 
: 


a feet or 50 f ) feet under his bottom. me. a 


Mr. Menocal estimates the cost of this work at a little over fifty y mil- 


lions. W data Us, no man can whet will cost ; 


of 


bie 


q 
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work wetter. and ang” 


= fearful one. 


i aaa hill- side cut, where after being blasted it could be moved a few fee fect 4 a 


and tumbled down n the s side hill, this might be good big price. As it itis 


on this canal, where much of it must be raised from 30 to 160 feet and 


then carried off quite a distance to get room and piled, and this done 


only with expensive machinery , requiring to be. often and expensively 
moved, and as this | trap-rock may y be almost as hard as ; pig-iron, should ic 


add at least a dollar a yard ; ; making» an addition of $15 000 000 to the ~- 


a The earth excavation is estimated at 35 cents. _ On account of the same 
expensive hauling and carrying off and piling: as the rock, and 


“much of it will be wet, I yanee add 25 cents per yan to this, is, making a an 


ix _iner crease in of $8 000 000 


~ Embankment i is estimated : at 10 cents. an Considering that to hold water 


under | to 30 feet head, carefully water: earth 
-answi er, and that carefully put i in, in 1 layers no not ¢ over 


— 
by 
4 
2 
a 
4 i 1s certain that 1 t n tl t t 
— 
q yer and consequently the 
$1.50 per cubic yard, it 
| 
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4 
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* kind of ee ial tumbled d down a high breast from a temporary railroad 


d 


asin making a railroad oon and as the banks are too narrow for such 


$2 000 000 to the: estimate, and this nothing for 
= The locks overcoming 212 - feet are estimated at about $7 000 000. 


For the size and plan I think this is a fair estimate. — But I would ‘in- 


crease the of lockage to 242 feet, and the cost to per foot 
—=«dift, ‘making the whole $12 100 000. . From this deduct the sav ing g out of 
the estimate (not the saving as as Ish should estimate) by raising the lake, say 


$4 600 000, and we have $8 0000 000. taking ihe balance ance between 


these, the estimate is increased $1 000 000. 
: To do the work in any reasonable time, 100 siete steam pumps will © 


oon them night and day. I sho ould a add at least a a million n to the e: estir mate 


probably be required, and must be ‘kept in | operation for years, many 


These additions bring the estimate up to nearly $80 000 000. 


As I never heard of: a canal estimate that. came any) where ne near r thec cost, 


and considering the unhealthiness of the climate (the x workmen there will 


: not have oon Lull w ‘ith the whole pow er or of the gov ernment to enforce 


total abstinence), the nec necessity of importing labor, | prov isions, tools and 


gome of the from a long distance, heavy storms and conse-— 


quent interruptions, probable quicksands i in earth cuts, probable hard- 


ae gue or r comented ¢ gravel, &e., , probable damage by floods while the work — 


overlook, the great loss « on machinery and tools, and the dwellings for 
y 
“a the hands, I should add at least 25 per cent. for unknown or unestimated — 


4 items and contingencies, bringing,the estimate up to a round $100 000 000. 
rs : —sitit it is done by the government and gets into politics, add at least 50 


> - i i. ‘If it takes 5 years to finish the work, and $20 000 000 are paid over at 


the beginning of each year, the interest during construction (at 7 7 per 


cent. , compounded every six months) will be enty- -three and 
ra m a half ; ; if $12 500 000 ev ery 8 years, about 38 ‘millions ; ; if $10 000 wall 


ery 10 years, nearly 49 mil millions. 
This shows the “propriety of getting ready before begin- 


ning to. spend la large e sums of money. The e location should be be inde 
mad ide, the qround am and ro rocks, and the lake a ond river” bottoms the thoroughl 
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ie Is unntinished and unprotected, the necessity for a large amount of protec- 
— 
— 
— q 
— | 


f 


3 by pits and Ww here plans and “specifica— 


‘the difference between 1 the supposed actual cost, but if turns 


* pene then not the contractor but the owners of the works | “will lose the | 


ee The conclusions I have arrived at, and the estimates I have made, are 


e. So those owners should remove all doubt. 


mainly 1 from the papers before us. Other and further information m migh 


change or modify many of them very much. 


Great as is the undertaking to to the Canal, it is 


-child’s play, compared with the a attempt to make a thorough cut through 
_ the valley of the Chagres, with its two and twenty rivers, which at times 


_ The opening of a canal. across the great American Isthmus would be 


of great adv advantage > this: country and the world. N vot. only com- 
merce would be benefited, but it would odd another tendency tow ards pea 


the assimilation, the ‘civilization. and the christianization « of menkind. a 
But don't let us go into it without looking the risks a and ‘difficulties full a 


a . in the face, Let us carefully and honestly con count the cos cost. — Let us take 
é are not to allow those acting under our advice to ‘0 place themselves in the . 


wotloumant of the man who ange & to build, and was not able to finish. = 


« te s 


of the Society, I I have the 


Some ten years” since I occasion to read a before the So- 
ciety, advocating the construction of a ship canal at the Isthmus s of 


~Tehua antepec, rather than at Panama, not on on the s sc 


he necessity of such canal debouching ‘into the Mexican gulf, in the 


str uction, but entirely in the interest of American commerce, pointing to 


—— 
 — 
7 
“necessary machinery ascertained, and the legislation and right of way 
a 4 . ; ‘settled, so as to have no delay when the work is once begun, : 4 
4 Be When the character of work is doubtful, reliable contractors willtake =~ 
« = 
: 
4 
q 
q 4 
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: Discussion | by Jos W. Apams. 
q In response to the request of the 
“honor to address you on the subject of the inter-oceanic transit of 
q 
4 


interest of our domestic commerce, instead of its ‘approaches being 


fav orable to foreign commerce and domination by foreign guns, as w would 
be the case if the made at any other of the points which 


ave been proposed than the Isthmus of Tehuantepec. aot 


aor The subject was looked upon then as something far in the future, i 
* indeed it had any merits as a a practical problem, but it resulted i in a reso-— 


4 Jution of the Society, of date March 16th, 1870, 0, calling the attention wi 
Congress to the need of a more thor 


Isthmus, and sad, is believed, to an appr opriation by to test 
by survey the practicability or non- practicability of constructing a a 


at and the was: s made under ‘the orde 


It result 

relied upon in vent season feed el the summit. Jleve vel, and that no 


liment whatever existed to the construction of a canal. The 
this quantity of water to the wants of a ship canal, is shown 
= ry conclusively, and with proper de tail, by Mr.  Fuertes, in @ manner 
w hich 1 admits of no cavil, and that making all needful allow: ance, in ac- 
cordance w with experience elsewhere, for the loss oss by evaporation, filtra- 
tion, , and leakage, vane remains an ample water supply for the lockage 


= of 1 a - daily traffic, a amoynting to 20 000 tons, and he gives his opinion to 
the effect that the supply would furnish water the extent daily, if 


need be, for a ra traffic of 300 000 tons. This sulficieney of water confirmed 


the statements made by Mr. Moro in 1844, as the result of his examina- 


are all sufficiently with the importance of inter- 


 oveanic canal through the . American Isthmus so somewhere between een North < 
4 
written, from the time { Columbus ta to the present day, on bene- 
fits to be anticipated from the completion of such an entet erprise to the ] 
yorld : large, v which, before ‘this audience, need d only be referred to, : 


ithout wasting time upon a consideration of them, but there is a view 4 


‘the question which is not qi quite 80 hackneyed, ‘and which it well be- uf 
s the members of this Socie ty to carefully consider baton re commit-— 


the press for some time and this is the Ameri ican, as 
ean side ot the question, and which has been v 
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4 ~Commantel He UO. avy, and £roressor uertes, a nem- 
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ost sight of i in the giamour attending the proposed ‘ ‘grand 
“structure ” of the a age. Iti is to this American view of the needs of Ameri- 
_ can commerce that I propose as briefly as possible to call your attention. 
It will be in reviewing the proceedings of the Paris Con- 
gress, so ‘called, that the J foreign i idea centered upon Panama, as the 
proper point at which to construct an an internat tional canal (which expresse: 


; something more than a merely infer-oceanic transit), and if not an ior 


national, then an inter- -oceanic as risen possible to the Isthmus as of 

Darien, and for this M. Ferdinand de. Lesseps is the head and front. 
canal with locks is not monumental enough for his ambition however, b 
and a system of locks i finally agreed upon as ag interest 
y. 

in the subject will be . materially lessened, if it does not vanish entirely. 


Such of you as have informed yourselves of the prec ise character of 


obstructions encountered in the construction the Canal, need 

not be told that M. de Lesseps i isa man of ability a and energy ; and he , 

may be a very proper man to direct such an enter prise as the one before 


but if he it cannot be inferred from anyth thing g he has me st 


‘Saez. a Every thing connected with car ry ing out the scheme of a through : 
~eut at Panama is so totally and entirely a at v variance with his ‘experience 


heretofore, that me me in the first mentioned i is as guarantee whatever ; 
that he grasped ‘the difficulties of the latter. . His) visit to Panama 


may, , or it may not, open his eyes; in either event, however, the result — 
will be the same. That is to any, w we feel well assured that such 


‘canal will never be built, for the ‘simple that Asiatic. European 


w hilst American commerce can be more economically prov ided for by an 
American route, as. will be seen, 


co.nmerce alone will not pay a return on the necessary investment, nt, 


While i in the Congress at Paris, foreign opinion was largely in favor — 


of the aha na route, yet sensible men Ww ere to be found among them to 


adnit of the possibility that perhaps ; nature w ill forbid of a commercially. 


successful ship canal being built and sustained across the *‘ narrow 
lands "of the continent : farther south than the N licaraguan Isthmus, in 


W hich ca: case their assent can be had to that; but not a foreigner could be- 


found among them to entertain the idea for a moment of the feasibility 

— of the Tehuantepec canal e And why was this? All that had been ac- 

{ ‘complished i in the examination of the Tehuantepec Isthmus was known 


to The Papsident of the ‘company | had, in 187 1, ap rointed 
pal PP 


— 
4 
g 
4 
— 
q 
q 
— 
| 
— 
— 
a 
— 
a 
4 
4 


examination of exist 

canal had applied to the American. Government for the 


‘Barnard, of the of Engineers, had detailed. for 
ser visited as one of the commission which 


This rep report, ‘printed i in October, 1871, was known to some met the members 


a The objection to the Tehuantepec line could not have ar: ins = teens the 


fact of locks. being r required on that route, for the. chief ‘objection. 
is in the loss of time which 


locks, wi ould admit of comparison. ‘with other lines a gue 


it. No; ane to the more meee route grows out of the q 
. fact that the Tehnantepes will be an American canal, first and foremost; q 
and, while it might accordingly be of world- -wide us usefulness, its ‘construc- , 


tion would give an undue preponderance to the the rapidly- growing com- 


mercial supremacy 0 of the Gangs Republic, and tend to nullify the ‘present 


existing advantages possessed by the commercial nations s of Europe, in 


‘Iti is believed that exists i in the of States at 


3 ington showing» that the resident English Minister in Mexico actively 
and personally exerted himself with members of the Mexican par aed 
SS ‘procure the rejection of the Tehuantepec Treaty of 1851 ; and i 


well known that the presumed antagonism in Mexico to the pn te 
ot the North i is not of native growth, but has its rise in the jealou 


not a a dollar ‘could be had in England for the of a 
canal at Tehuantepec unless controlled exclusively by 


a. The geographical position of the United States calls for the construc- a 


ge of an American a canal for the ameliorization of American com- ¢ 
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With this country for the commerce of her own ports, as Well 
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iti is the qn question to iz improve ows water- -W ways. 


policy which ‘should obtain in the intercourse bet 


and to refer to the broade der views of of national reciprocity 1 whi 


b aoe in this enlightened a; age, but principles of philanthropy never will 


advent of the ‘millenium, governments, while oven- 


t be ‘permitted to control in matters of trade and commerce, and until the 


have heard of f the Monroe doctrine, as briefly, thus: 
“No more European settlements o on this continent. i To this we w ould 


? “aaa, what by fair inference it embraces : 2“ ‘No , European partnership or 


-protectorate in regard to our Isthmian ways and inter- -oceanic com- 
munications.’ ‘These ways, if necessarily opening into’ the ‘Carribear 


™ are even then essential to: a successful aeneeneten of our 


to he desire of making the Gulf of Mexico: a closed 


i American sea is as natural to. us as a similar policy to other powers | in es 
regard to the Black Sea, the Caspian, the Z uyder : Zee, and others, : 


® 
ows 


i= and as Cuba is the key to the outlets of this sea, it becomes an inevitable bs 


destiny to acquire: or to attain Gibraltar on its shores in in order that 


foreign fete shi all not interrupt our dome commerce. The older 
governments of Europe affect to be at this enunciation of Ameri- 


can policy, as though it were a new idea; but itis not. ; England openly — 


4 mowed the principle, when she | secured ‘and | held by by the strong hand 


Gibraltar, Malta, and Aden i in n the Red Sea, and | now Cy prus as on the 
of Indian trade. ‘Ther re is no more reason chy foreign nations 


the Straits of Gibraltar, or the Isthmus of Suez. 
Tn sketch the broa outlines w which indicate ihe where of 


q Tam particular ularly in indebted toa volume by Me. Henry § Stuckle, published od ay 
in New York i in 1870, for the tables of distances between ports, as well as 


the views which he so ably « expressed i in the advocacy of t the line 
hich I we h to pres: 


3 veen nations, = 
= 
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ia 
a = 
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% chants are ten days sail and upw ards nearer than we are to all the soeshetn Bi = 

of the world, except those the Caribbean | Sea and Gulf of Mexico. 

* 


: ‘They are next door to all the markets of Europe, to Brazil, to Cape Horn, = 
‘to the Cape of Good Hope ; and, consequently, to all ports beyond them, “ 


they are practically y some ten 1 or fifteen days’ sail nearer than we are. A E 
vessel from the U nited States, bound to the southern hemisphere, | first, 
sails nearly an east course until she arrives in the vicinity of the. Azores 4 


Canary Islands. She then 1 puts | her head south for the first time. 


Now, Ww hile the vessel is ‘sailing this route, English vessel 


Be that sailed on the same day, for the same ‘market, has passed those islands fe 


A and is far on her way, for the reason that the Cape ' Verde Islands are some : 


ten or fifteen days nearer to England than to England i is that 
much nearer to the southern hemisphere ; for vessels generally, Ww whether 


- from the ‘United ‘States or from England, are in the habit of passing by | 


But it is not to meet the uirements of an or an 
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= 
ct. 
i 
Lard 
a 
— 
Et 
g 
= 


4 ts, and their commercial with East, that wach a canal 
a Our national y extended to the shores of the 1 ‘Pacific, and 
ow bounded on the south by the Gulf of California ‘and the Ric io 
¢ 
a nde Communica ation b betwe een our ports: on the Atlantic and those of 4 
ie ‘Pacific requires protrac voy ages. The. distance from New York 
Jan Franci for example, dine fourteen thousand nautical mee by 


amailable than any railway. * “There i is here a question, 

social, and ‘economical, which is 20 clearly apparent as scarcely 

re elucidation ; its stata mer wane sufficiently sets forth its im- 


— 

— 

8 

zx a 
‘ 

| 
America in twain, and we can pass from the north shores onthe Atlantic _ 4 
to the corresponding coasts of the Pacific, without needing to descend to 
the fifty-fifth degree of south latitude. This will be the first great 
wantage, and the most important to the United States, which will be 
— 


i first ae our attention i is the Tsthmus of Tehuantepec, which i is 


nd i is s accessible by means of the Gulf ‘of Mexico, + which is a an ‘inland sea, 


ina sense ; and in the improvemet ements of river navigation the shipping a 
from our centres 9 w il be able to extend their 
the coast, thus virtually emptying the Mississippi River into the 


or to other an and ‘Enropean Asiatic countries. 4 From 


a Europe or the nited States to the Pacific it is the shortest route of 


England, New ¥ York, an and New to the p of San Francise co, in 
ia, by the routes of Panama Tehuantepec ‘compared with 
‘the ages from the same round Here. n, and showing also 
the | distance 


cE 
SAVED VIA ‘SaveD Via 

PANAMA, 


E 


In order to complete tl 


= 
_ 
= 
= 
If we examine the map it will be seen that this isthmus is the most =~ 
feasible point at which an inter-oceanie communication can be had, 
— 
VoyaGE TO SAN FRANCISCO, RounpD Care Wik V - Dir. In Favor q 
a England 15 mo | ser (| 74% — 
‘From The Tehuantepec Railway, its location, features, and advantages under the La Sere 4 
table, 50 far as it concerns our trade 


” published in 1857, by Ceptain 


— _™ time required i ne each voyage, as indicated, including the delays — 


‘rendered necessar by the discharge and ‘reshipment of cargoes, is caleu- 
Matec lated f from the average 1 figures presented b by the log- books of the steamers, : 


" ‘connecting with the Isthmus of Panama, on the tn oceans 


a a Panama to San F rancisco. 3 775 13 days, 


a 
Total the route of Panama... 


8 
“4a das 


Total for t the soute of Tehuantepec. 


for the from I 


reduced 2 275. 


at W shington), as follows 


York t to F erna andina.. 
A 


by railroad, to ur Keys 


California, we present ‘a comparative detailed table of distance and 4 
“ee — time for voyages from New York and New Orleans to San Francisco by % q 3 
tn the statements of distances (in statute miles) 
4 
q ; 
7 
y k to the Coatzacoalcos....... 227 
Ist 
— 
Gal q 
miles in 8 days to 2 160 miles in 7 days (according to the tables OF ais 
a 
969 miles in 3} days. 
— 


ter 1477 miles and five ) days to 1592 miles and six days. 


further south we go in the United Stat es, the more 
evident become the advai antages: of the Tehuantepec r route. e. New Orleans — 
; is but 918 miles from the mouth of the Coat atzacoaleos, and twelve a 


suflice for the voyage from New Orleans to San F ancisco, as follows: — 


‘ miles in 3 days. 


304 8 days. 


‘IME or ‘oy. AGES, ‘BY ‘THE TWO Rov TES. 


! ! 
Via Tehuante- Difference in favor 


«pec. | of Tehuantepec. 


York by to San Francisce.... 


New Orleans Havana to Francisco . 


e have already s one 1 that the geographical position of the Isthmus — 


of Te -huantepec offers for the European trade with California, Japan and ; 
China an improvement of 1131 miles, 
he central part of our continent, w shich we call the Isthmus, extends 

from Tehauntepec to the ms main land of South America, a length of 


about 1 500 miles, rs 


Pu Ity we imagine wo eas one at each extremity of ‘this Isthmus, it ae 


not strictly true that in making | voy age from a northeastern latitude 


ney one corresponding i in the northwest, and by taking the southern age 

E instead of the northern we should add twice the length « of the I I: a 

or 30001 miles to our voyage. Owing | to the configuration of the 


south of Cape Hatteras, and the location of the Antilles and their 1 neigh- 


‘boring shoals, the navigator from the northeast—on- the Atlantic side— 


— 
at 
| 
| 
| 
4 The same trip via Panama requires........ 
ai Difference in favor of 
— 
— 
| 
| 
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: 


a ent; there, the sailor g going from n es to south, or fron 
skirts the: shores of CG entral America, and describes i in his 


reasons, a difference of ene 1500 to 2000 miles is all that is s admitted i in q 
a voyage from New York to San Francisco in Savor of the northern 
route. difference, however, remains sufficiently formidable in a 
voyage about 5 000 of an inter 


In the table v we rie given, page 65, the difference in a voyage to 
San Francisco” between the two routes of I Panama ¢ and 


route no ‘established | steam lines the ‘subject un un 


ee discussion, however, the interests of the sal ing marine have their full 
3 importance, as a great part of the commerce , betwe een the "Atlantic and 
‘Comet States, by reason of the nature of their ¢ cargoes, W will be c carried 
0 on in preference by sailing vessels, The difference in the distance t to be 


run by the » one route or or ‘the other has thus to be taken into account = 


the 


It may be stated approximately, that whatev er route 
merican Isthmus shou!d be e opened, it would at once command the trade 


Am 
— Europe : and California, and our own trade with the west const 
of west coast of Mexico, and the Pacific States. T T his 3 is 


“northeast of our continent, and one- fifth of 


Europe and ther northwest of America. Should we propose to i 


ur whole commercial movemenv above noted, : ann es- 
Shove noved, an 


two-thirds of ou who 
sary detour of 1 miles by forcing to at the southern rather 

rtainly 1 no one w oul have 


than ¢ at the n northern end of the Isthmus us? Ce 


ourage to advocate suc ich a proposition, and yet the 


eo 

lil canal at Panama aims to bring about “precisely | this most singula 

statement two leading ideas develop them- 


- In examining | the above 
the American canal (Tehuantepec) is desti ined 


he first is, , that t the A 
erests of America “‘Two- thirds of 


to serve especially the commercial interests of America. 
of this may 


the commerce is in 


= th to north, 
— 
— 
q 
= 
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— 
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The sec ond point becomes apparent is, that in providing first 
for the interest ot American the of the canal, those 
of all other parties are ‘at the same time e equally protected. ee * eee 
If we examine ' the position of this route with reference { to the r rl : : 
ons of our Atlantic ports and Europe with the western shore of § South | 


ti 
Amer rica, we find that Tehuantepee is over ten degrees to the north: of 
Pa anama, and thi hat freights leaving ‘Tehuantepec for the south would be 
compelled to traverse the Pacific for the entire distance which separates 
‘Tebuantep ec from Panama, in n order to > secure the same relative position 
those transported via Panama, At first sight, this difference in the 


to be made an apparent disadvantage, w hich has, never 


less, no | exi ence, for a very s ‘simple reason. Either the freights \ via 


A United States os from Europe for the western coast of South America, 4 
or they leave the ports of Peru and Chili for the Eastern United St oe 7 


‘Tehuantep ec ‘this case, bound from the Atlantic ports. of the 


and Europe. In the former case their Atlantic tip would shortened, 


by all the distance between Tehuantepec and Panama. 
‘ident that they should ran upon Pacific the same at dis- 


r 
tance as they would have run upon Atlantic, case e they had been 


v going by way of Panama. In the latter case the greater distance to ~ 
- run on the Pacific in order to reach _ Tehuantepec, compared with the 
; transit by Panama, is compensated hy an equal distance sav ed on the = 


“Atlantic : side. i This refers, of course, to a movement from ‘the northeast 


of the . Atlantic cand Pacific | States. The of 
16 360 miles from. New York to San. Francisco, by wa way ay of the Cape, for — 
example,» w ill be reduced to 4 740 bye Ww which, for the we 


‘reduced by 11619 the duration 105 the vessel 
mating, 150 days | by the Cape, and by the canal. 


in 1 the ‘duration. of voya will sect cure an economy 


for a vessel with a crew of thirty men, and another saving of $40. 042 i in 
insurance and in interest on the to be represented by 


. And the total savin ig fc 


q 
ef 
| 

q 
— 
g our continent, with reference to the trade between our eastern 
q 


“with reference to the tonnage, supposing th the ship to be of 1 000 to 
= would make a saving of $13 per ton, or $26 per ton for the ‘round tri 
going and returning. Such an improv ement in the conditions affectin 


<8 our commercial relations with Californ ia . when the inter- 


opened, would cause a revolution i in the supply of food and ¢ other sther domes- a 


tic products to our great centres of population on the Atlantic coast. - 
commercial 


=. his improvement would bring our manufactures and 


centres i in the e Eastern States nearer our Pacific Possessions, their 


wi ith our proce | is and compelled to make a voyage of 167 710 statute 
‘miles, which would be reduced to 7476; notwithstanding this. 


. é necessity, t the agricultural products o of the rich soil of our Pacific States — 


can now compete with s similar ar products in the markets. W hat 


"will these shipments become when forty- five days instead of 150 days 


shall suffice to bring” them to the shores of the Atlantic, and what 


in ‘the of the Pacific States il this 


Pa: “ifie je States Brazil w would be conveyed 4500 4 
assing from our internal commerce, and from consideration of 
agricultural ‘exports to the question of importation and exchange, 


which has as yet hardly made ¢ a beginning with the western coast | of 4 
South we immediately perceive the bearing | a ‘a water trans transit 


across the Isthmus, ‘The new route will bring. our 


merce of w hich | is time ‘almost alll | in 


We actually 8 700 ‘nautical miles t to ‘traverse: in going from 


; Atlantic ports to Valparaiso, and 9900 nautical miles to Callao. | New 7 


ean will not be further from these ports than England when t the pas- < 


gage the Isthmus shall be opened, and from com 


merica will be brought so near to our 1 Atlantic ports that mse shall, i 


The tl followi ing table, | ey the 


— 
= 
ncreasing population, Dy distances measured by thousands Of m1 
q 
a 
— Coast of South America, as for example, to Rio Ji aneiro, we have to trav- 
a distance of 9 200 miles, being always under the necessity of _ 
— 
‘avy Department at Washing- 
—. 


ton, shows the comparative < distances from Europe t to Australia nd 


eastern wn Asia by way of the Suez Canal, and a canal across ‘the American 


Via 
e 
rican 


'Yokohama.. 
Melbourne 


We need not observe that the distances are not be. 


vf sted as a final argument ina discussion which involves na navigation in 

genes al. How ever we may regard these distances as a base of argument — 
és 


in speaking o of steam vessels, we are compelled to admit ‘other weighty , 


when we come to deal w ith sailing ~ vessels. ‘9 We are w well 


. are that the region in which the trade winda are most reliable, cor- 


with American Isthmus. trade-w -W rind region extends. on 


to to the parallels 


north and 30° south Tatitude. ‘The fi facility of the 


aig. 


lene but i in view wee the roth which i is s taking place in the con- 


deinen of ome the tendency to substitute steam for sails in 


long voyages, and the special facilities offered by the Suez route for 


steam nay vigation, the utility the Americon canal the Asiatico- 
European trade must continue still problematic ‘al. 
We We pent the following | table of distances from York to the two 


Cape, and way y of an inter- -oceanic canal : 


favor of the 
By way of inter-oceanic 
Cape Horn. an Isthmian 


Canal Naut. miles. 


— 
3 
dy 
# 
| considerations 
— 


oceanic canal. me one ne point than ‘the e other, | ws us compare the 

- results 5 which would be attained by the two rival routes. 8. For this j pur 


_ pose we give here tabular statements, pre pared in in the Hydrographic 
Office of the ‘Saee of Navigation, indicating the distances from Now 


York and New Orleans to the principal | por rts concerned by way of a canal 


i. at Darien and of one at Te ehuantepec. ‘These t tables give at the same " 


time the distances viu Cape Horn. 


Taste or Distances New You. 4 


Canal at 

Isthmus of | ‘Isthmus of Tehuante pec. 


Darien, | Tehauntepec. 


Shanghai. 
= Kong..... 
— oF Distances FROM NEW ORLEANS.* 


In favor of 


Isthmus of Canal at 


Tehuantepec. 4 
Tehuantepec. | “want. 


1800 
260 


4 


—— 
general the distances are measured on stea > 

and are approximately correct.’’—Observation by the ydrographic Office to its tables. 


. 


—— 
— 
reduction would give us a marked advantage in competition 

q 

> 
q 
q 
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Distances 


via 
Is' hmus 
Darien. 


‘FROM Lavenroot ‘TO East ASIA. 


of 
Tehuantepec. | 


In favor of the 


_ Canalat 


Tehuantepec. 


Nant. mile 


tainly be inferior in amount to the trade which is directly | interested Lin 
the. ‘construction of the proposed transit, and to whew especi 


-ience the canal should be adapted, In. case the selection made of the 


location of the canal should not answer completely the ‘requirements of 


foreign commerce, we. could not hesitate on that account, as our nated a 


“terests first of all be protected ; but when it is shown that the: 


kas 


In commerce, all questions become affairs of ar ithmetic and 


‘confirmed i in our ar choice. 


‘Without attempting in any case too elaborate an argument, let 
oa calculate the loss to American commerce which would be caused by 


the adoption o of the Darien route. | We see by the calculation made of 
the expenses of a ship of a tons, 


ew York to San Fran- 


A cisco, by way ¢ of the e Cape and by way of the e canal, that the latter are 


estimated at $6 843 3 for ship and cargo. if, in consequence of a detour | 
ita 
ve occasioned by the location at Darien, 5 000 miles 


‘should be increased by 1500, the cost of which is nearly 


this voyage of about 5 


ould be: augmented 


1e commeree detw 
aly 500 000 tons, and if 


New York a1 and San it at 


7 we represent this movement | by five hundr 


eraging 


thousand tons each, we find that the annual smugmentat 


give now the respective distances fr tl 
' rn Asia by way of a canal at Darien and of one at 
™= 
= 
— 

q — 

‘ 

| 


least 1 000 ) miles. W therefore the cost of the to 


‘branch of trade as one-fifth of the $6 843 mentioned above for the C08 


g vessel over fi five thousand miles, say $1 368, a 
‘allowing for ¢ given movement of 200 000 tons, two 
Y ‘dred ships: of one thousand tons av erage, we see that the increase of ex i 
penses would be $273 600. Adding this to the $855 000, we have 


su sum of $1 128 600 for the loss which the location of a pa in the 
‘southern vial t of the Isthmus would cause annually to our commerce. | 


gape san stim: vithout taking into aceo un 


4 other sl 1ipping, and the impossibility of bringing o our Pacific 
ear as is desirable to their ts of outfit. So much for the 


But the 


s comman nied by English cannon. on. Wha hat t 
ou 


rhere its defense by us) 
Inte snational wars be ected t mare and mo 
be 
iblishes 


-anfrequent, as commercial. and industrial “development ‘ests 
erests W 


tween the different peoples that community of material int 


_of itself the surest guaranty of peace ; but provision must be made for 


very different’ state of here again the extreme north of t 
vantages. A can in in the Gulf 


Mexico would be v very protected in time war, by making, 
case need, the a closed sea, our merchant marine would 


ur 


au secure from all attack, and our relations with the ‘Pacific could be 


sustained without any interruption. This is a which, 
the eyes of our to constitute an argument in favor of 


at 


hav i 


us very imperfectly sketched the grea 


advantages, not ot to 


say at necessity, of w ithholdin ng 0 our assent as Americans from any project, 


shee 


ever feasible might appear, w hich Looks ts to piercing the Ameri 


io 


— 
i — transportation would be $855 000, on account of the unnecessary detour. 7 i 
Estimating the shipping between California and Europe at only 200 000 = 
tons, we have seen that for the trade of Europe with California the 
| 
— 
— 
— 
— 
pile? » 
4 : 
= 
— = 
— 
— 
— 
q 
— : 
—— declare my conviction that were there a strait now exisiting at D 


at ‘Magellan, the necessities of American commence would ultimately 
rough the Isthmus « of Tehuantepec 


x x Look : at the Peninsula of F lorida—our ¢ gover iment, , not ee w al 


-surve Gen. from “Femandina to ( Cedar Key 
miles). This, if opened for coasting t 


irance grow ‘ing out of the dangers of nav iostion through these seas. ei. 
in time of peace, and these dangers are even greater “for sailing vessels 


further south, from the cy: cye lones and hurricanes whic h, as we approach 


he e equator, § are more » frequent and violent than i in higher latitudes, and 


iments to safe navigation of the entrance of the P 


‘ a But so far from the strait being an “existing fa fact, you are called d upon 


to aid in making @ an artificial one, the obstacles to w so the data i in your 


se possession tells y you a cannot be overcome save by an expenditure of life and 


"money in in its construction and maintenance out of all proportion t tot the 
4 “comparatively limited amount of foreign commerce which woul ld 


that channel. ‘the reliance* for the support of the enterprise is 
looked for in. the he probability that American commerce would add its 


> uota to its reve nues, and its capital | to its construction. In fact, with- — 
q 


out this latter it cannot be accomplished. no other attainable route 
-. offer, it is to be feared we might be seduced into lending our peangponil 


to this, om en toth the ultimate injury to 10 the e growth of our commerce. We * : 

appe neal to ‘the patriotism of our people, and | the statesmanship of our ie 

a 

rulers, to prev vent such a ch a consummation. if foreign: commerce can build 


and support such a movement, to their enterprise, and their hostility to 7 
- American progress, it is — if we ‘should look on Ww ithout in- 


-terference, but let u ourselves commit ‘hart-kari i, to the m: 
satisfac tion of the enemies st one 


It is a waste of words to discuss the bearings of the uncertainties 
as to the effect of deadly climate, tropical | rains, absence of population, 7 ‘ 


and mater ials for construction and rappin of all kinds, ) uncertainties as 


to geological features i in their influenc aon cost, and emmatiet of mate- 
ial to be e encountered, high an: n of tunnels, aqueducts. for the 


conv eyance of angry rivers, pr ake es, infiltration, and undeveloped 


to the successful construction and operation | of rival Projects 


by the same difficulties, only in ‘uncertain ‘degree, 
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"4 1 allude to the various rival projects at Dari ien n and Panama, ‘the respect- 
ive ‘merits’ of which no longer interest us a practical problem, and we 


May 
The w hich is grow ing in the minds of intelligent men, as 


7 a the facts open n before them, is clearly that lifting locks are a necessity in 


any canal across the American Isthmus; if locks, ‘it then becomes” 


4 question of how man ¥, and at w hat cost, and i in consequence, as the i idea 


4 of a through cut fades aw ay, we no no longer eonsider millions of | money a 


. .. mere bagatelle, but look to the cost of a locked canal, and in consequence a a 
a the Nicaraguan n project has acquired an importance » whic tha few years - 


since it ¢ could scare weely have hoped to attain, and instead of fighting w ind- 


mills at Panama, the field becomes really nar rowed toa comparison of 


“the respective “merits of the N Nicaragua and ‘Tehuantepec ship ‘canal 


Ina tabular comparison of distances we ‘have shown the g 


ty, 
Sse lerance which exists in. favor of a transit a way of Tehuantepec 


of en gi 


him route via Nicaragua had up so promine: 
now, and was regarded as a rival to the “Time 

a oa not permit me a thorough reconstruetion of those tables Ww ith suffi- 


‘ith ‘Tehuantepec, nor in view of a an increased commercial tonnage, age, but 


. afew notes will show the direction which this comparison would take. + 
Pe ised The harbor of Greytown (San 1 Juan) is i in latitude ile North, Pan- 


ama being 7 7°, w hile the mouth of Coatzacoalcos, on the Tehauntepec 
a Isthmus in the Gulf of Mexico, is in latitude 18°. Panama, or rather 


Aspinwall, is ‘is a 600 ) miles by st steam from New Orleans, and Greytown, 
3 attend is 1 500 miles, wh hile the Caatunseshocs is 918 miles. T he F 
western port of the ‘Nicaragua canal is 700 miles southeast of Tehuan- 
_ tepec, and nearly the same distance (640 miles) northwest of Panama; from 
Orleans to Tehuantepec, on the Pacific coast, is 918 + 160 =1 078 
= _ miles ; from New ; Orleans to the same point via a Nicaragua i is 3 (1 500 + heed 
4 700) 2.380 ‘miles, or mnawe | than twice as far ; by way of Panama it itis 
600 +1 340 + 50) 2.990—say 3 000 miles, 
It is true that as we extend to the ports on on our eastern ‘coast this 
difference becomes comparatively 1 less, and when we foreign 
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Pe gente it adds but a few y miles to ) their voyage, whether Nicarauga or 
Panama be the point of transit. ‘The former route would lessen their 
ist 


distance to Pacific coast, it for the Ww n coast of 


South America. But the margin of difference i is small for r foreign com- - 4 


merce by the— adoption of either of the more northerly routes than 
Panama, and ‘the difference to foreign commerce between adopting = 


“Nicaragua or Tehuante » “score of distance is insignifi- 


cant, hile to us in with for eign ¢ commerce it may be 
is shown. by the tables of distances already 1 noted. 
we see that al/ the advantages exhibited in these tables of 


tances, and the arguments anne upon them in favor of the Tehuantepec 

over the Panama route, ‘differ in| egree only, and not in kind, , when 4; 


t, it, which latter, in it its inception an 


nature is pom reign, debouching into the Carribean Sea, the command ie 
1 
which will be beyond | our control, instead of into the Gulf of Mexico» a“ 


| 


e come now to considerations of rival routes of Nicaragua 


which, in common with Mexico, we may eall our own sea. 


Tehuantepec. the highest order of tactical skill will not 


pensate for defective strategy in influencing the results of a military 


g campaign, 80 the ablest efforts of constructive engineering, and e even a 
J 


= certain amount of local facility, will not compensate for errors in the A 


_ selection of the locality of the work, if of national importance; or, 

other w ords, ‘the advantages to be from a comparatively 


: eap canal 9 w pe lost to commerce if it be built in the wrong aed 


che 
im ommereial values of the two vo routes by way of Tehuantepec and by way 


of Nicaragua, although, 2 as we e have si seen, V we ve consider the question to be 


entirely independent of the relative cost of the two routes ; ; but if either a 
of them be hampered by ‘natural obstacles, which ‘cannot be ® overcome ; 
save » by anticipating improv ements yet to be effectec 1 in the mechanic 


arts, and 80 far problematical i in their results, these obstacles should be 
“fairly stated, and due weight given to them, in view of the great interests 


at ‘stake in the selecti on of the proper inter-ocea water 


shall best subserve the interests of American commerce. 
Fr rom such data as we now possess, it would — that the differ 


"ence in the first cost of these two routes is not sufficient ly great to , make 


oe ut the controlling element i in the comparison of these a Toutes, 


even supposing that they were otherwise on an equality ; but as Rear- 
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at 


1 there were but two routes worth looking at, viz., Panama ll Nicaragua, 


the of the claims of the Tehuantepec route 


7 be to hope to make a canal there, tet warns » prevent its execution 

elsewhere,” I I feal ¢ constrained to refer to the respective estimates of the 

_ two routes, and chow Admiral Ammen’s method of estimating the cost of 


To exhibit the overwhelming difficulties in the way of the construc- 7 


tion of the Tehuantepec canal, Admiral Ammen makes an estimate of its 


cost by taking the items o of the estimate of Mr. Menocal 


by suich process the s sum $130 000 000 as the latter 

oa, and then says. that, when on a commission appointed by the 

President of the U United ‘States, in 1872, to examine and report t upon the 

a cost of st of the } Nicaragua Ship Canal, he determined that the estimate of ; 


Mr. Menocal for that work submitted to him was too low, ‘and in his 


000 000, « 


opinion sl should be doubled, thus increasing» it from 000 to $100-_ 
b> 


‘Feason for thus hus doubling it than existed in case. of the Nicaragua 
Canal estimates,” and in consequence he that the Tehuantepec 
Ship Canal will cost $ 260 000 000! and with an inadequate water r supply ; 


in the dry s season, Ais 


As to the ‘sufficiency of water, - nove evi ence, 


_ report of | Commander Shufeldt, and with reference to the detail of Mr. 


quired at Nicaragua, whether proper ay 
applicable t to ) the T Tehuantepec line or not, we cannot but think, Som the 


obvious care used in its "preparation, that it should be. accepted as as the 
standard for the location for which it was designed ; but it does not pro- 3 


fess to give more than the cash value of the work to be done, without : 


taking into consideration the financial difficulties attending the: reising 
the e requisite ft funds. _ When th the cost of the Suez Canal had rea ched 


70 000 000 (fifteen mi millions of this is is embraced i in the item of ‘* financial . 


management,” interest on stock and bonds, ete.), we may fairly 
suppose, that taking Mr. Menocal’s estimate of $65 722 000 (which does 


not embrace any interest account) an additional item of $15 000 000 at 3 
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t count properly be added to. cover the entire cost of 
the wa, iH Had Admiral al Ammen confined himself to this, or some st 

"modification of Mr. Menocal’ s estimate, his statement w vould 


i We propose to accept Mr. Menocal’ s estimate ae 865 722 000 as cov- 


ing ‘the cost of -constrnetion, irrespective of the additional. ‘amount 


which financial considerations might render “Mecessary, and which 


may suppose would he encountered proportionally by any enterprise re- Pee: 

“quiring promptly such large sums of money. Tees 
‘Mr, Men Menocal’s estimate 


miles of canal, water lake.. $47 417 000 
Harbor of Brito.... - 2.838.000 


2823 000 


_ Contingencies, 25 per cent 


word as to the harb before the Tehu: 


pts 


Greytown harbor is liable to being by ‘shifting ‘Did 
the San Juan River, , with its full volume, reach the sea at Greytown, its (: 


current could be s so controlled as to preserve a free channel against the 
littoral current of the ‘coast, but 3$ of its volume is drawn off into the 


Colorado, or rather forms the Colorado, some fifteen miles ab above Grey- 


town, which, running through | ‘the territories of Costa Rica, could not 
be diverted into the San Juan Rive er unless by stipulations, Ww which 


p channel at Grey town ‘he attended ‘with very 


to Brito, on the I know nothing but that it: aw mere 


roadstead, and Mr. Menocal himself say says: At t Brito, a breakwater, 


secure a a smooth entrance to the canal, and a number o of 
“vessels. With the lake, ‘only: 16 oti the sea by the canal, 
be 


ing all the advantages « of sn-ennsiiont internal harbor, capable of accom 
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- This in indicates pretty cle clearly what it now is, and what it is proposed to 
law 


make it. _N either of these harbors can be improved but by an enormous $ 


expendi ture and a large annual outlay for maintenance. 
As less known to you, I must explain more fully the 1 heention of the a 


‘Tehuantepec Isthmus, which is the narrow ; land between Southern “a 
_ Mexico and her easterly province of Yucatan, and from the shores o 


ores Of 


Ne = of Mexico to the Pacific Ocean is 135 miles directly no “el a 


‘The range of the Cordilleras here, as -elsew here in Central 
a bears nearer the Pacific coast, leavi ing ‘ plain of some 20 or 30 miles in 


s ow idth fro om the foot of the hills to the e ocean, § and on the Gulf side ax much 2 
a more gradual slope of twice that distance. The mountain peaks of | from ru 


4 to 7 thousand feet i in \ height, fall away on either side, leavi ing a pare a = 


paratively low p pass through the high land, with a . tolerably flat summit 
or plain, which is s occupied from the summits on the east and west, each 
4 way, by streams of considerable magnitude, feeding rivers which Ow 
if into the ( Gulf on one side and into the Pacific on the . other. On 
Pacific side two or three large lagoons set “up from the ocean, panies & 
together and in communication with each other 5 their extreme ength 
$0! some » 30 ‘miles, and lth 15 miles. Into these lagoons several of the 


lar ge Trivers their waters, having a communication with Pacific 


but the bottom of ‘silt and is easily ex xcavat ted, and 


ie railway company, to be spoken of posently, I am informed, design to 7 
make use of these lagoons for harbor ‘purposes, w ith deep ° water and | 


protected opening i into the ocean 


Atlantic slope, the river Coatzacoaleos, with large afiiuents 


ito the Gulf of Mexico. This riv rer has a bar at its mouth Ww 


in in depth since time of when a a passage is is 
opened through, can be kept open ata. very trifling ¢ cost. ‘The: river is sof 


good width, one-half to one-quarter of a mile, with gentle current, ond 
passing the bar a depth of 5 or 6 fat: 1oms is had, and 30 feet of ? 
water cactineis carried for 20 miles and 26 feet of w ater for a distance of 


35 miles from th bar; soft bottom. From “his point the of 


two branches of the Voatzacoaleos 
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had, according to Moro's views—mostly 


| 


miles" of cane in reach the summit of Tarifa ; ata 


level of about 650 fi fest, where a feeder of some 26 miles in length, from 
- the Sierra at the ea: east, will supply w ater to thee extent of 2 000 cubic ines ; 


t the dryest season. ‘From thence, the canal w will descend 
for 23 miles to the lagoons” on the Pacific, w hich will constitute the | 


termination on the western 650 feet of elevation w ‘ill require, 


at 12 and 10 feet lifts, 55 locks from the ‘summit | on each ‘side ; per- 
haps a more may necessary, as further may 


Every material nee n constructio 1 


timber—timber whi ch resists wonderfully the rav Wages s of time and 


elements, and ihe attacks of ‘beyond anything grown 
> duration attest. Amongst: others the quo paque has a reputation in 
respect w hich hon led to its extensive use elsewhere | for railroad tie - 


and this brings me toa norte made in the re ‘of the Commission 


Engineers, ref e European works i in 1871, 


1e inberest of the projection of ‘the canal here, under ingle 


Can ‘They say, in quoting from a a foreign writer on this subject, M. 


de Gamond, « ~ ‘ that it Ww ould be an error to ‘think we can in this enter- . 


pr ise copy works executed in 1 Europe under the formal rules of con- 
_ struction there adhered to. to. Iti is necessary, | iene all things, for the 


com! plishment of suc ch an ‘enterprise, to lay under contribution im- 


‘mense local. resources of nature, and to utilize in t the ‘employment of 


thes 2 resources oo thet hich is most applicable i in the distinctive genius — 
The i immense forests of the most valuable and dura- . 
ble! timber, Ww hich lie along the route, should provide the material for 4% 
locks and aqueducts, by which the expense ¢ of these otherwise most costly 
str uctures will be sedueed to a fraction of ‘that which masonry Ww ould r. 
quire. . We » need not refer to the use of timber in the United | ‘States for 
"preliminary works. To: opt its use at ‘Tehuantepec i but to adopt the 


-prineiple of M. Gamond, ‘and to. apply the distinctive g genius of Ameri- 


= ean - construction to an A American work, and at the same time utilize the . 


tr active resources offered us in the forests of ‘Tehuantepee. 
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in n which a substitutio 


prudent to 
hamper nav vigation by ‘ monumental” constructions which 
‘a ‘might pro prove ‘inadequate i in the future, it would certainly be premature to 


build, in masonry, , locks of the enormous that ‘some ‘ship-— 


would } propose, that unti experience had ‘out clearly 
requisite dimensions f for ship canal locks, that be built of the. 


durable tis timber of the Isthmus, which will prove more serviceable than. 


would locks entirely of masonry. 


An American company with a grant for a railroad from the Govern- 
“ment of Mexico, i is now engaged in constructing | a ‘railroad across this: 


The line of road does not encroach v upon n the ground possible 


3 


for scansl, while it is ‘sufficiently near to make the transportation a & 
laborers and materials a large element of economy in its cost and man- q 


agement. This company, , under the terms of their grat grant 
_ from the Government, are required to construct the harbors at either © 


pl, on the Pacific and on the ‘Gulf, with | a ‘depth of 28 feet = 
water, suitable to the requirements of modern commerce, which it will 
be to their interest to accomplish to the extent of exceeding in conv en- ; 

- ience any harbors now ‘existing on either coast. On the Gulf, nothing: 


‘more is needed to make a ha: rbor in ¢ in capac ity and safety equal to any in 


the world than to open a proper channel for a 


through a permanent bar, and on the Pacific, the same is 


ma this will a that what in hy 
will be thoroughly accomplished. Their Chief Engineer, Mr. Van Brock- 


lin, is also a member of this Society. _ Both of these gentlemen are now 
- there, and as the work progresses, data for the ‘proper determination of 


canal locati on developed, and it could. not be in n better 


ar The present company wed not a concession from the | Government tor. a 


construction of a canal, but 


The present transition state of ocean navigation, 
of steam for sails, and of steam vessels of enormous lengwn exisung 
a — models, furnishes an independent and an adequate motive for the use of a =] 
| 
— 

a = | 

: 
— 

| 
q 
4 
— 
| out of the ship canal project, in the 


possession ot the data desirable from a a location 
oa profile for a canal on this Isthmus. M. Moro, with full means in his — 
possession for the prosecution of his enquiries, “spent nine mi ‘months 


Isthmus, having i in view solely the construction of a ship ea canal 1, and 
could se see ‘no reason whatever, either from ‘climate, or facilities for sup- 
plies, both of material | and labor, why the work sh should cost more than — 


bg 
similar work i in Europe. 7 To b be sure (this was in 1812) the dimensions = 
of § ships had not smnshed the | point to which they have since 2 pr rogressed, 7 

P and he assumed for a ship ca canal, the model of the Caledonian canal in 
, width of top water 120 fect, bottom 50 feet, and | depth 20 4 
avery respectable canal even now- -—but his locks were restricted to | the 
4 commerce of the day, as. seen in that canal—length 180 feet, and breadth 


40 40 feet, ith 8 feet lifts. On this basis, with a thorough knowledge of 
the difficulties to be ‘encountered, including expensive feeders with 
tunnels, , he: estimated the cost of the entire work at $17 000 000, building 
materials, stone, lime, , abounding i in the locality. 
; ow ithout intending a any y disparagement to the labors of Prof. Fuertes, : 
_ whose report in connection with this work exhibits great ability, I saad 
- from M. Moro the Jev al of the mm pass at Tarifa as 200 metres: (656). a 
The lowest level given en by Mr, Fuertes is 707 feet. _ The latter en; engineer. 
gives a a profile of the feeder some 27 miles in length, | on which there are 


soveral but this i is ‘intended for ion. o do 


4 “of the summit cut I am unable to state, but it ‘need not be e greater than 7 
railroad cuts this country, and comparatively fc for a lit limited ited dis- 
tance, and while it is probable that ‘mn rock mey be ‘encountered, 


| “appearances indicate that ‘most of the excavations will be in less form-— 


canal i is on the Tehuantepec Isthmus. precise depth 


} propose the following, as as in my n my judgment ‘ample fo for the eoustoustion of 


this canal, taking the same cross dimensions of canal and locks as were — 
assumed by Mr. Menocal at Nicaragua, viz : canal 22 feet depth 

locks, 400 x 60’; 10’ and 12 lift ; bat the combined locks 0 of timber 


stone, and no harbors estimated the existing “grant to the: 
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the Gulf of “Mexico to of Ta 


40 miles. 


A. 
Canal up| Chichihu ua River to Tarifa. . 


rom Tarifa to Upper Lagoon 


f 
By way of railway company’s works ‘through ‘the i 
goon to Pacific 


160 


by the canal company 


a 


Locks, ad “ 10} feet lift each, and 97 of 12 


$11 000 00 
al 500 000 q 


20 per cent. 9 600 000: 


We Delieve that the Coatancoaleos River admits of slack- 


water improvement, ‘if not to the junction of the | 


for many miles above the Island of Tacami chapa, and that in that event. 


the above estimates would admit of a a large reduc tion, but as we are = 


patting ourselves: on record in ‘this matter, we prefer to be on the 
‘side. . The pr principle of hy draulic excavation is peculiarly applicable to 
this wo work, by reason of the character of the streams emptying into the 
main valley and the material to be excav ated and ‘the opportunity for 
ow aste-weirs and side cuts in the improv ‘ement of the Coatzacoalcos (not 


inc closed i in narrow to an economic: al result. 


in br breadth, and Ww ‘ith | 22 feet Ww water, is is considered as to 


stone dock in every 
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Tf: proper system fenders and is prov ‘ided, and a sufficient 


“number of filling culverts ‘properly spaced in the locks, “particularly if 
the latter be of timber, I can see no reason whatever to apprehend any 


“liability to accident. WwW ith ordinary acal a ship may pass such a lock = 


without marri ng the paint of her -bends—and within twenty minutes sof 


T here metee to compare the respective times of transit : ae ret 


hours. 


Estimate of Mr. Menocal for 38h 

Di erence of time in favor of Nic aragua 

. Ww anh er may be the advantage in point of time of a transit at ‘Pan- 
ama over that at Nicar as we are dealing w ith the latter ‘entirely i 


_ this co ompar ison, we ha have to” state that. the e passage of the Tehuantepec 


Canal will require one day mane than the canal at Nicaragua, or, at the 
outside, two da: ay Ast the « objections to 0 locks —whatever route be 


adopted, « even the through cut, s so called, if it car n be bu ilt, will rec require a ; 
tide- lock, at least, on the admitting that mean tide on either 


wh would be at the same time the rise on one side of 20 ) odd feet, and on a 


the 0 other of 1} feet, would requ »-lock for adjustment of current. 


The fact that the Red Sea level was aditionally some 30 feet above the 
Moditeranean, end results « demonstrated in a canal of 90 miles in 


; ength, « connecting: the two, that the difference was really inappreciable, 
no bearing whatever upon this uestion 


commerce wa ays, still from ge 
graphical position gives a proper preponderance to 0 our domestic 


merce, req uires the use of locks. Shalt 24.0 or 48 hours additional 
1 


for its passage, and the bugbear of the danger of ‘such ‘transit, which 


differs but i in degree, and not in kind, ‘the most favorable route 
E European interests ¢ can out, 


mined ed shall be her share? 


| 
a 110 locks at 20 
a 
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a 

to such crumbs as older nations have deter- 


4 occupants the local go gov ernment could so be the 


pretext for the of a foreign power, ostensibly for the pro- 
‘a tection of the rights of its own citizens, but virtually to deprive this 


Government of the control of her own domestic trade. This feeling has 


— been aroused by tl the late movements of a French company at Panama. 
: But, indeed, either at Panama or at Nicaragua, if a ship canal should ha 


built under cireumstances of control nominally favorable to this county, 


commerce that 
e legitimate growth of the latter crippled ; and 
, to prevent such a consummation \ we aon go still further, and votes 
countenance or support, in any way, to construction of a 
_ canal located at any point south of the Peninsula of Yucatan ; or, in 
other words, svuth of the Isthmus of Tehuantepec. And the import- 
ance of enlightening our people as to the national bearing of this ques- 
tion of the | location com ahip | canal cannot be overestimated. It sno 
Tonger who build it, nor how, but where it ‘shall be built, that »in- 
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Ithough endorsed by high officials, would, as 

re = its location, a 
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